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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an oligomer for a bacterium 
immobilization carrier capable of greatly increasing the retention of 
a bacterium, neither changeable in qualities nor decomposable with 
a bacterium, having a high mechanical strength and harmless to 
natural environment. 

SOLUTION: This oligomer for the bacterium immobilization carrier 
is provided with a subsidiary skeleton part composed of a urethane 
bond and ethyleneoxy or a urethane bond, ethyleneoxy and 
propyleneoxy between a main skeleton part of a polyalkylene glycol 
and polymerizable double bonds located at both ends of the main 
skeleton part to lengthen a main chain and increases strength and 
abrasion resistance besides flexibility by network formation through 
the urethane bond. On the other hand, in order to alleviate 
hydrophobicity of a urethane part, the ethyleneoxy is bonded to the 
subsidiary part to improve compatibility with a bacterium. 
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NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Oligomer for microorganism immobilization support characterized by having the sub frame section 
which is prepared between the main frame section of a polyalkylene glycol, the polymerization nature double 
bond radical located in the both ends of said main frame section, and said main frame section and said 
polymerization nature double bond radical, and consists of a urethane bond, ethyleneoxy or a urethane bond and 
ethyleneoxy, and propyleneoxy. 

[Claim 2] said polyalkylene glycol — ethyleneoxy (EO) m a carbon number alkyleneoxy (RO) n of 3 or 4 it is 
— oligomer for the microorganism immobilization support of claim 1 characterized by consisting of the integer 
of m =20-100, and the integer of n=10-50. 

[Claim 3] the following structure expression and k-B-O(AA-O) (EO) - p(PO)q-UA-[0(EO)m(RO)n-UA] e-O 
(PO)q(EO)p-B-(0-AA) k — here AA: An acryloyl radical or the methacryloyl radical k : By the radical shown 
by integer UA: -OCHN-I-NHCO- of :0-14 1 or 2B : Residue EO except the hydroxyl group of the alkane pblyol 
of C2-C6: -CH2-CH2-0-p : Integer PO of 1-15: -CH2-CH(CH3)-0-q - I - Residue m except the isocyanate 
radical of organic diisocyanate : Integer e of 20-100 : l-2n : Integer R of 10-50 : Oligomer for microorganism 
immobilization support characterized by having the alkylene group of C3-C4. 

[Claim 4] said B -CH2-CH2- it is — while — aforementioned -I- Oligomer for microorganism immobilization 
support of claim 3 characterized by being isophorone residue. 

[Claim 5] Oligomer polymerization water gel for microorganism immobilization support characterized by 
carrying out the polymerization of the any 1 oligomer of claims 1-4, and changing. 

[Claim 6] Oligomer polymerization water gel by which the microorganism characterized by carrying out the 
polymerization of the any 1 oligomer of claims 1-4 under existence of a microorganism, and changing was 
fixed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the oligomer polymerization water gel by which the 
microorganism was fixed by the oligomer polymerization water gel list which carried out the polymerization of 
the oligomer for the immobilization support for carrying out immobilization of the microorganism which starts 
the oligomer polymerization water gel by which the microorganism was fixed by the oligomer polymerization 
water gel list the oligomer for microorganism immobilization support, and for microorganism immobilization 
support, especially processes biologically a compound inorganic [ in waste water ], and/or organic, and it. 
[0002] 

[Description of the Prior Art] Biological waste treatment of waste water or sewage, Compared with chemical 
and physical processing, it is widely adopted from it being low cost comparatively, however Microorganism, 
What [ has a late proliferation rate ] There is a thing which is easy to carry out poisoning, or a thing which is 
hard to increase in the environment. It cannot necessarily be said as an efficient art. There, In order to form 
positively the environment where a microorganism tends to breed Adding the support which supports a 
microorganism on a front face in waste water ****, The approach which supplies the support which carried out 
immobilization of the specific microorganism to the interior beforehand in waste water is already put in 
practical use., As the gel ingredient which supports a microorganism, Are harmless to natural environment, It is 
not deteriorated or decomposed by the microorganism, A mechanical strength is high, It is required that a 
microorganism can be held so much etc. As the gel ingredient put in practical use until now, The oligomer of 
the polyethylene-glycol system of a publication or a polyvinyl alcohol system is in a Japanese-Patent- 
Application-No. 60-No. 44131 official report, the polymerization of the oligomer is carried out and the water 
gel for microorganism immobilization support is manufactured. And typical oligomer structure equips the main 
frame section and the both ends of a polyethylene glycol with a polymerization nature double bond radical. The 
water gel for microorganism immobilization support which carried out the polymerization of the conventional 
oligomer is excellent as a fixed object of the nitrification bacteria for ammoniacal nitrogen processing, and is 
used widely. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, these days, The class of environmental pollutant is 
diversified, Organic chlorine-based matter, Environmental hormone related substance, It has been necessary to 
disassemble matter, such as dioxin, biologically. In order to gather decomposition effectiveness since these 
microorganisms have slow catabolic rate or its proliferation rate is slow although these matter is disassembled 
by the specific microorganism It is required to hold a microorganism to high concentration., And as a technique 
of holding a microorganism to high concentration, there is an immobilization-ized technique which 
immobilization-izes a microorganism in water gel. 

[0004] However, in the case of the microorganism which disassembles matter, such as an environmental 
hormone related substance, if it is not the water gel which can fix a fungus body in high concentration further 
from the microorganism concentration in which the conventional maintenance is possible, there is a problem 
that correspondence is difficult. 

[0005] It was made in view of such a situation, and the amount of maintenance of a microorganism can be 
increased notably, moreover, it is not deteriorated or decomposed by the microorganism, but the mechanical 
strength of this invention is high and it aims at offering the oligomer polymerization water gel by which the 
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"microorganism was fixed to natural environment at the harmless oligomer for microorganism immobilization 
support, and its oligomer polymerization water gel list. 
[0006] 

[The means for solving invention] It is characterized by equipping claim 1 of this invention with the subframe 
section which is prepared between the main frame section of a polyalkylene glycol, the polymerization nature 
double bond radical located in the both ends of said main frame section, and said main frame section and said 
polymerization nature double bond radical, and consists of a urethane bond, ethyleneoxy or a urethane bond and 
ethyleneoxy, and propyleneoxy, in order to attain said purpose. 

[0007] According to invention of claim 1 , as it had the subframe section which consists of a urethane bond, 
ethyleneoxy or a urethane bond and ethyleneoxy, and propyleneoxy between the main frame section of a 
polyalkylene glycol, and the polymerization nature double bond radical located in the both ends of the main 
frame section, the principal chain was lengthened. Moreover, the urethane double bond sections are formation 
(network) about crystallization structure by installation of a urethane bond. Reinforcement and abrasion 
resistance were made to increase remarkably in addition to carrying out and making water gel flexible. Even if 
it lengthens the main frame section and enlarges the amount of maintenance of a microorganism by this, the 
reinforcement of water gel does not fall. In addition, since the hydrophobicity of the urethane section checked 
immobilization-ization of a microorganism, hydrophobicity was eased by ethylene OKIDO. 
[0008] moreover, the alkyleneoxy of the hydrophobicity [ invention / of claim 2 / between / the straight chains 
of ethyleneoxy ] as a polyalkylene glycol of claim 1 - it was made to incorporate by the ratio of a law Even if it 
lengthens ethyleneoxy excellent in compatibility with a microorganism by this and enlarges the amount of 
maintenance of a microorganism Degradation of the water gel by the microorganism can be prevented by 
incorporating alkyleneoxy., 

[0009] It is here, moreover, invention of claim 3 — the following structure expression and k-B-O(AA-O) (EO) — 
p(PO)q-UA-[0(EO)m(RO)n-UA] e-0(PO)q(EO)p-B-(0-AA) k -- AA: An acryloyl radical or the methacryloyl 
radical k : By the radical shown by integer UA: -OCHN-I-NHCO- of :0-14 1 or 2B : Residue EO except the 
hydroxyl group of the alkane polyol of C2-C6: -CH2-CH2-0-p : Integer PO of 1-15: -CH2-CH(CH3)-0-q - 1 - 
Residue m except the isocyanate radical of organic diisocyanate : Integer e of 20-100 : l-2n : Integer R of 10- 
50 : It is characterized by having the alkylene group of C3-C4. 

[0010] Claim 3 of this invention is shown concretely [ the chemical structure type of oligomer structure which 
satisfies the conditions of claims 1 and 2 ] one example. 

[001 1] It sets to claim 3 and claim 4 is B. -CH2-CH2 - It carries out and is -I. - It constitutes from isophorone 
residue. 

[0012] Claim 5 is the water gel to which the polymerization of each aforementioned oligomer was carried out, 
and is the gel of the type which adheres and breeds a microorganism on the front face. 

[0013] Claim 6 is the water gel of the type which was made to carry out a polymerization after mixing oligomer 

and a microorganism, and carried out immobilization of the microorganism. 

[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the oligomer polymerization 
water gel by which the microorganism was fixed by the accompanying drawing by the oligomer polymerization 
water gel list the oligomer for the microorganism immobilization support of this invention and for 
microorganism immobilization support is explained in full detail. 

[0015] In this invention, if it is not the water gel which can fix a fungus body in high concentration further from 
the microorganism concentration in which the conventional maintenance is possible, in order to solve the 
problem that correspondence is difficult in the case of the microorganism which disassembles matter, such as an 
environmental hormone related substance, the building envelope of the water gel which fixes a microorganism 
is enlarged, The colony of a microorganism is enlarged, It examined increasing the amount of maintenance of a 
microorganism. Are harmless to natural environment required as water gel which only enlarges the building 
envelope of water gel and it not only can hold a microorganism so much, but supports a microorganism in this 
examination, It is not deteriorated or decomposed by the microorganism, The following amelioration was 
performed about the molecular structure of the oligomer which is a raw material so that a mechanical strength 
could also satisfy a high thing. 

(1) Although ethyleneoxy (-CH2CH2-0-) was used as the principal chain and molecular weight was 800 to 
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'about 1200, the polyalkylene glycol which constitutes the main frame section of the oligomer of the 
amelioration former of the main frame section of oligomer extends a principal chain, and enabled it to form the 
big water gel of a building envelope so that it may become the magnitude of one several times the molecular 
weight of this about this. In this case, when the die length of the principal chain of ethyleneoxy excellent in 
compatibility with a microorganism is enlarged, it is, Water gel becomes easy to deteriorate by the 
microorganism, hydrophobic alkyleneoxy in order that this invention person may prevent degradation of 
ethyleneoxy as this solution - when incorporated by the ratio of a law, even if it lengthened the die length of a 
principal chain, degradation of the water gel by the microorganism could be prevented, and it found out that a 
principal chain could be strengthened. That is, it is more desirable ethyleneoxy and a carbon number consist of 
the hydrophobic block copolymerizatipn or random copolymerization with alkyleneoxy of 3 (propyleneoxy) or 
4 (butylene oxy-** tetrahydrofuran) rather than constituting the polyalkylene glycol which constitutes the main 
frame section only from ethyleneoxy. 

(2) The oligomer end was improved by putting in the subframe section which consists of a urethane bond, 
Ethyleneoxy (-CH2CH2-0-) p or a urethane bond, ethyleneoxy, and propyleneoxy (-CH2-CH(CH3)-0-) 
between the amelioration main frame section of an oligomer end, and a polymerization nature double bond 
radical. Namely, after shaping of the water gel according to a polymerization reaction by putting in a urethane 
bond between the main frame section and a polymerization nature double bond radical, The urethane double 
bond sections are formation (network) about crystallization structure. It carries out, Reinforcement and abrasion 
resistance can be made to increase remarkably in addition to the flexibility of water gel. However, even if the 
hydrophobicity of the urethane section tends to work strongly and tends to adhere or fix a microorganism only 
by putting in a urethane bond between the main frame section and a polymerization nature double bond radical, 
oligomer and a microorganism dissociate, There is adhesion or a problem that-izing cannot be carried out 
[ immobilization ]. then, this invention person — between a urethane bond and polymerization nature double 
bond radicals — the ethyleneoxy of a hydrophilic property — independent — or this problem was solved when 
optimum dose came out of ethyleneoxy and propyleneoxy comparatively. In this case, the compounding ratio of 
propyleneoxy needs to make it smaller than the compounding ratio of ethyleneoxy. Water gel with the big 
amount of microorganism maintenance can be obtained being able to increase compatibility with a 
microorganism and maintaining reinforcement and abrasion resistance by this, in addition to flexibility, even if 
a urethane bond occurs between the main frame section and a polymerization nature double bond radical. 
[0016] Here as an urethane cross linking agent which forms a urethane bond tolylene diisocyanate (Tolylene 
diisocyanate) 4 4' - Diphenylmethane diisocyanate (4 and 4'-Diphenylmethane diisocyanate), naphthylene 
diisocyanate (Naphthylene diisocyanate) The water addition 4, 4 f - Diphenylmethane diisocyanate 
(Hydrogenated 4, 4'-diphenylmethane diisocyanate), To TORIMECHIRU, KISAMECHI range isocyanate 
(Trimethyl hexamethylene diisocyanate), Hexamethylene di-isocyanate (Hexamethylene diisocyanate), Meta- 
xylylene diisocyanate (m-Xylylene diisocyanate), Tetramethyl xylylene diisocyanate (Tetramethyl xylylene 
diisocyanate), isophorone diisocyanate (Isophoronediisocyanate) and norbornane diisocyanate (Norbornane 
diisocyanate) etc. — there is organic diisocyanate These may be used independently or two or more sorts may be 
used together. 

[0017] thus, the subframe section which the oligomer for the microorganism immobilization support of this 
invention accomplishes by amelioration of the main frame section of oligomer, and an end, and is prepared 
between the main frame section of a polyalkylene glycol, the polymerization nature double bond radical located 
in the both ends of the main frame section, and the main frame section and a polymerization nature double bond 
radical as described above, and consists of a urethane bond, ethyleneoxy or a urethane bond and ethyleneoxy, 
and PUROBIRENOKISHI — since — it is constituted, in this case, a polyalkylene glycol — ethyleneoxy (EO) m 
a carbon number — alkyleneoxy (RO) n of 3 or 4 it is — it is desirable to change for the integer of m =20-1 00 
and the integer of n=10-50. Moreover, as for a polymerization nature double bond radical, it is desirable that 
they are acrylate or methacrylate. 

[0018] Moreover, as an example of the concrete structure expression which the main frame section of the 
above-mentioned oligomer and an end improved, as shown in a formula (1), it is k-B-O(AA-O) (EO)p(PO)q- 
UA-[0(EO)m(RO)n-UA] e-0(PO)q(EO)p-B-(0-AA) k. - (1) 

Here AA: An acryloyl radical or the methacryloyl radical k : By the radical shown by integer UA: -OCHN-I- 
NHCO- of :0-14 1 or 2B : Residue EO except the hydroxyl group of the alkane polyol of C2-C6: -CH2-CH2-0- 
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"<p : Integer PO of 1-15: -CH2-CH(CH3)-0-q - 1 - Residue m except the isocyanate radical of organic 
diisocyanate : Integer e of 20-100 : l-2n : Integer R of 10-50 : It has the alkylene group of C3-C4, and is 
constituted. 

[0019] a formula (1) - setting - B -CH2-CH2- it is — while -I- It is desirable that it is isophorone residue. 
[0020] And adhesion or the oligomer polymerization water gel (henceforth "support") for immobilization-izing 
is formed in a microorganism by adding a polymerization promotor, a polymerization initiator, a polymerization 
retarder, etc. to the oligomer which consists of the above-mentioned structure, and carrying out a 
polymerization to it by radical reaction, the oligomer polymerization water gel (following and "microorganism 
immobilization support) by which the microorganism was immobilization-ized by suspending the 
microorganism and active sludge for immobilization-izing, adding a polymerization promotor, a polymerization 
initiator, a polymerization retarder, etc. to this, and carrying out a polymerization to the water solution of 
oligomer of 5 - 70% of concentration by radical reaction in formation of this support — saying — it can obtain. 
In addition, a well-known approach can be used about the approach of carrying out the polymerization of the 
oligomer. 

[0021] Thus, amelioration of the main frame section of oligomer, and an end which is a raw material for 
immobilization-izing a microorganism, The microorganism concentration after acclimatization is high, By the 
microorganism, it is not deteriorated or decomposed, but excels in reinforcement and abrasion resistance, and 
harmless microorganism immobilization support can be further obtained to natural environment. And this 
oligomer structure is ammonia, Trichlene, It excels in permeability, such as dioxin, gas which occurred by these 
oxides and metabolic turnovers, and oxygen, It is suitable as a gel ingredient of the microorganism 
immobilization support for waste water treatment. [0022] Moreover, in immobilization-ization of a 
microorganism, if 300 or less mg/L of microorganisms and active sludge are preferably immobilization-ized for 
the concentration of the polymerization retarder contained in oligomer, a terminator, and polymerization 
inhibitor using the gel ingredient of the range of 50 - 200 mg/L, both reinforcement and activity can obtain good 
microorganism immobilization support. 

[0023] the following correspond as a class of the terminator contained in oligomer, polymerization inhibitor, 
and polymerization retarder these — one kind — or two or more kinds can be used, combining. [0024] 
Hydroquinone (Hydroquinone), the hydroquinone monomethyl ether (Hydroquinone Monomethylether), A 
benzoquinone (p-Benzoquinone), a methyl benzoquinone (Methyl-p-benzoqinone), Methyl hydroquinone 
(Methyl-hydroquinone), tertiarybutyl hydroquinone (tert-Butyl -hydroquinone) etc. — a quinone system 
polymerization retarder — Amine compounds, such as phenothiazin (Phenothiazine) and a naphthyl 
phenylenediamine (N and N'-Di-2-naphthyl-p-phenylenediamine), Butylhydroxytoluene (2, 6-Di-tert-butyl-4- 
methylphenol), METEREN bis-methyl tert butylphenol 2 and 2-Methylenebis (4-methyl-6-tert-butyl phenol) 
etc. — a phenol system compound — triphenyl phosphite (Triphenyl phosphite) and tris nonylphenyl FOSU fight 
(Trisnonylphenyl phosphite) etc. — there is a Lynn system compound. 

[0025] The oligomer which has the structure expression of k-B-O(AA-O) (EO)p(PO)q-UA-[0(EO)m(RO)n- 
UA] e-O(P0)q(EO)p-B-(O-AA) k of this invention is used for drawing 1 . The relation and the main frame 
section [-(EO) m (RO) n-] with the amount of microorganism maintenance relative ratio when immobilization- 
izing the molecular weight and nitrification bacteria of the main frame section (-(EO) m (RO) n-) Relation with 
the support volume ratio showing degradation of molecular weight and support is shown. 
[0026] Drawing 2 is a urethane bond and Ethyleneoxy (EO) p about the subframe section. When constituted, it 
is Ethyleneoxy (EO) p. p The relation between a number and the amount of microorganism maintenance 
relative ratio, and p The relation between a number and the rate of crystallization structure is shown. Here, the 
rate of crystallization structure expresses the physical-properties-stability of support, and when the rate of 
crystallization structure is low, it has a problem [ become / out / easy to wear support ]. 
[0027] And the amount of microorganism maintenance relative ratio [A], a support volume ratio [B], and the 
rate of crystallization structure [C] are expressed with the following formulas. In addition, at drawing 1 and 
drawing 2 , the criteria used as the denominator of the amount of microorganism maintenance relative ratio 
differ, and a relative comparison is carried out by drawing 1 , using as 100 number of microorganism in the 
support fixed with the ingredient of the molecular weight (the main frame section) 8400 of an axis of abscissa. 
Moreover, a relative comparison is carried out in drawing 2 , using as 100 number of microorganism in the 
support fixed with the ingredient of p= 1 8 of an axis of abscissa. 
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It is the main frame section (-(EO) m (RO) n-) so that drawing 1 may show. If molecular weight of the 
polyalkylene glycol to constitute is enlarged It goes up, while the amount of microorganism maintenance 
relative ratio increases rapidly about to 4000 and molecular weight draws a loose curve after that., Moreover, 
ethyleneoxy combined with the edge so that drawing 2 might show (-(EO) p-) p Also when a number is 
increased, die amount of microorganism maintenance relative ratio increases. Thereby, the amount of 
maintenance of the microorganism held to support can be increased. 

[0028] However, they are (refer to drawing 1 ) and p in become **** that support tends to deteriorate so that it 
may understand from a support volume ratio falling if molecular weight becomes large. If a number is increased 
It is tended to wear support out and it becomes so that it may understand from the rate of crystallization 
structure falling (refer to drawing 2 )., 

[0029] As for the molecular weight of the polyalkylene glycol of this to the main frame section, 1500 to about 
7000 are desirable. Moreover, they are a urethane bond and Ethyleneoxy (EO) p about the subframe section. 
When constituted, it is ethyleneoxy (-(EO) p-). P The range of a number of 2-15 is desirable. Furthermore, 
ethyleneoxy when the subframe section is constituted from a urethane bond, ethyleneoxy, and propyleneoxy (- 
(EO) p-) Propyleneoxy of optimum dose (-(PO) q-) Since decline in the rate of crystallization structure is 
controlled when you make it intermingled, it is P. It is possible to make a number increase further. However, the 
compounding ratio of propyleneoxy needs to make it fewer than the amount of ethyleneoxy in this case. 
[0030] Although drawing 1 and drawing 2 estimated by the case where a microorganism is put in and fixed, 
also when the support which does not put in a microorganism was produced and a support volume ratio and the 
rate of crystallization structure were measured, the same inclination as drawing 1 and drawing 2 was acquired. 
[0031] This can be said to be that the support of 2-15 has a support volume ratio and a high rate of 
crystallization structure, there is little degradation of support, and the molecular weight 1500-7000 of the 
polyalkylene glycol of the main frame section and the number of p of ethyleneoxy are the support which cannot 
be easily worn out. Therefore, the support of this invention is effective also as support for adhesion which 
makes not only the support for immobilization-izing that put in the microorganism but a microorganism adhere 
to a front face. 
[0032] 

[Example] (Example 1) The microorganism immobilization support which immobilization-ized the bisphenol A 
decomposition bacteria (Sphingomanas sp. bacteria concentration is 5x106 cells / mL) by the support of this 
invention is used, and the example when processing bisphenol A which is an environmental hormone related 
substance is shown. [0033] The model structure and the manufacture approach of oligomer which were used in 
the example 1 are as follows. 

[0034] model structure-expression: AA-O(EO) p-UA-0(EO)m(RO)n-UA-(EO) p-O-AA - here - p**8, 
m**54, n**l 1, and AA : Methacryloyl one and EO : Ethyleneoxy and PO : Propyleneoxy and UA : It is - 
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OCHN-I-NHCO- (I: residue except the isocyanate radical of isophorone diisocyanate). 
[0035] The manufacture approach of this oligomer is polyether polyol [trade name:ADEKA Pluronic 25R-2 
(Asahi Denka Kogyo K.K.] 3100g (one mol) and isophorone diisocyanate 444g (two mols) were taken and 
stirred, and di-n-butyl SUZUJI laurate 1.3g was further added in that condition.) which changes from 
propyleneoxy and ethyleneoxy to the flask of 5L equipped with an agitator, a thermometer, and air-quenching 
tubing. Under the present circumstances, although heat of reaction came out, reaction temperature was 
maintained at 80-90-degreeC, and the synthetic reaction was performed for 3 hours. Then, it cools stirring to 70- 
degreeC and is polyalkylene glycol monochrome methacrylate [trade name:BUREMMA-PE-350 (Nippon Oil & 
Fats Co., Ltd.] it added stirring 868g (two mols) over 30 minutes.) after adding hydroquinone monomethyl ether 
(MEHQ) 0.44g (100 ppm) in the condition. Under the present circumstances, although heat of reaction comes 
out, reaction temperature was maintained at 80-90-degreeC, and it was made to react for 4 hours. The contents 
in the system of reaction are sampled and it is the wavelength (2270cm- 1) of an isocyanate radical with an 
infrared analyzer (IR). Since it did not see at all, it considered as reaction termination. The compost was the 
liquid of light yellow. 

[0036] And the microorganism immobilization support by which the bisphenol A decomposition bacteria were 
immobilization-ized was obtained by suspending the bisphenol A decomposition bacteria for immobilization- 
izing, adding a polymerization promotor, a polymerization initiator, a polymerization retarder, etc. to this, and 
carrying out a polymerization to the oligomer water solution of 10% of concentration which consists of the 
above-mentioned structure by radical reaction. 

[0037] On the other hand, the thing of m= 16 is used for the conventional oligomer structure as an example 1 of 
a comparison by AA-O(EO) m-AA, and the immobilization-ized approach of the bisphenol A decomposition 
bacteria is the same as that of an example 1 . 

[0038] And it is 1 in culture medium about an example 1 and the example 1 of a comparison. A bacterial count 
and compressive strength (mechanical strength) after carrying out KE month-long culture are shown in Table 1 . 



[0039] 
[Table 1] 






s.mmt 




8 x 1 0 10 cells/mL 


4. 0 


tmm i 


4x10' cells/m L 


3. 2 



[0040] As shown in Table 1, compared with the microorganism immobilization support of the example 1 of a 
comparison which the former carried out the oligomer polymerization of the microorganism immobilization 
support of the example 1 which carried out the polymerization of the oligomer of this invention, and 
immobilization-ized the bisphenol A decomposition bacteria, and immobilization-ized the bisphenol A 
decomposition bacteria, there were many bacterial amounts of maintenance and compressive strength also 
became high. Moreover, deformation, hydrolysis, etc. of support generated the microorganism immobilization 
support of the example 1 of a comparison by long-term operation for eight months, reduction in compressive 
strength was seen, and the microorganism immobilization support of an example 1 did not have deformation or 
hydrolysis of support, either, and did not have reduction in compressive strength, either. 
[0041] Drawing 3 is with the microorganism immobilization support of an example 1, and the microorganism 
immobilization support of the example 1 of a comparison, and is as a result of [ of having processed the waste 
water containing bisphenol A ] processing. As this processing condition, the filling factor of the microorganism 
immobilization support to a reaction container was made into 1 0%, and the residence time was made into 1 8 
hours. 

[0042] O plotted to drawing 3 is what showed aging of the bisphenol A concentration in an inflow wastewater, 
and concentration changed by 100 - 110 mg/L. Moreover, ** is the bisphenol A concentration of the treated 
water at the time of using the microorganism immobilization support of an example 1, and ** is the bisphenol A 
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" concentration of the treated water at the time of using the microorganism immobilization support of the example 
1 of a comparison. 

[0043] In the example 1 of a comparison, the bisphenol A concentration of treated water changed in the range of 
50 - 70 mg/L, and it was as bad as about 50% as an elimination factor of bisphenol A so that drawing 3 might 
show. 

[0044] On the other hand, although about 10 day room was taken to stabilize processing in the example 1, the 
bisphenol A concentration of treated water was stabilized in the low of 5 or less mg/L after that. As an 
elimination factor of bisphenol A, it was as good as 90% or more. 

(Example 2) The microorganism immobilization support which immobilization-ized dioxin decomposition 
bacteria (Pseudomonas sp. bacteria concentration is 5x106 cells / mL) by the support of this invention is used, 
and the example when processing various kinds of dioxin is shown. [0045] The model structure of the oligomer 
used in the example 2 is as follows. 

[0046] model structure-expression: -- AA-O(EO) p-UA-0(EO)m(RO)n-UA-(EO) p-O-AA here - p**6, 
m**61, n**26, and AA : Methacryloyl one and EO : Ethyl eneoxy and PO : Propyleneoxy and UA : the radical 
shown by -OCHN-I-NHCO — it is — I It is the residue except the isocyanate radical of tolylene diisocyanate. 
[0047] And the microorganism immobilization support by which dioxin decomposition bacteria were 
immobilization-ized was obtained by suspending the dioxin decomposition bacteria for immobilization-izing, 
adding a polymerization promotor, a polymerization initiator, a polymerization retarder, etc. to this, and 
carrying out a polymerization to the oligomer water solution of 10% of concentration which consists of the 
above-mentioned structure by radical reaction. 

[0048] In addition, the manufacture approach of oligomer is the same as that of an example 1 fundamentally. 
[0049] On the other hand, the thing of m= 1 6 is used for the conventional oligomer structure as an example 2 of 
a comparison by AA-O(EO) m-AA, and the immobilization-ized approach of dioxin decomposition bacteria is 
the same as that of an example 2. 

[0050] And it is 1 in culture medium about an example 2 and the example 2 of a comparison. A bacterial count 
and compressive strength after carrying out KJE month-long culture are shown in Table 2. [0051] 



[Table 2] 










9 x 1 0 10 cells/mL 


4. 5 




2X10* cells/ m L 


3. 5 



[0052] As shown in Table 2, compared with the microorganism immobilization support of the example 2 of a 
comparison which the former carried out the oligomer polymerization of the microorganism immobilization 
support of the example 2 which carried out the polymerization of the oligomer of this invention, and 
immobilization-ized dioxin decomposition bacteria, and immobilization-ized dioxin decomposition bacteria, 
there were many bacterial amounts of maintenance and compressive strength also became high. Moreover, 
deformation, hydrolysis, etc. of support generated the microorganism immobilization support of the example 2 
of a comparison by long-term operation for eight months, reduction in compressive strength was seen, and the 
microorganism immobilization support of an example 2 did not have deformation or hydrolysis of support, 
either, and did not have reduction in compressive strength, either. 

[0053] Drawing 4 is with the microorganism immobilization support of an example 2, and the microorganism 
immobilization support of the example 2 of a comparison, and is as a result of [ of having processed the waste 
water containing various kinds of dioxin ] processing. As this processing condition, the filling factor of the 
microorganism immobilization support to a reaction container was made into 1 0%, and the residence time was 
made into 24 hours. Moreover, as a class of dioxin, ten kinds of dioxin shown in drawing 4 was followed. 
[0054] Drawing 4 showed three bar graphs of the dioxin concentration of the treated water at the time of using 
the dioxin concentration of the treated water at the time of using the dioxin concentration of an inflow 
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wastewater, and the microorganism immobilization support of the example 2 of a comparison, and the 
microorganism immobilization support of an example 2 as 1 set. 

[0055] In the case of the example 2 of a comparison, the dioxin concentration of treated water was removed 
only about 10 to 30% compared with the dioxin concentration of an inflow wastewater, but the removal engine 
performance of dioxin was bad so that drawing 4 might show. 

[0056] On the other hand, also in the case of dioxin which is hard to be removed, the dioxin concentration of the 
treated water of an example 2 was able to fall to the abbreviation 1/2 of the dioxin concentration of an inflow 
wastewater, and, in the case of the dioxin which is easy to be removed, was able to be removed to 1/10 or less. 
(Example 3) The microorganism immobilization support which immobilization-ized active sludge 
(MLSS:20000 mg/L) extracted in the sewage disposal plant by the support of this invention is used, and the 
example when processing the waste water containing ammonia nitrogen is shown. [0057] The model structure 
of the oligomer used in the example 3 is as follows. 

[0058] model structure-expression: (AA-O) - k-B-O(EO) -- p(PO)q-UA-[0(EO)m(RO)n-UA] e-0(PO)q(EO)p- 
B-(O-AA) k - here k**l, -B-:-CH2-CH2-, p*M, and q**2, m**70, n**30, e**1.2, AA : Methacryloyl one, 
EO : Ethyleneoxy, PO : Propyleneoxy, UA : It is the radical shown by -OCHN-I-NHCO, and is I. It is the 
residue except the isocyanate radical of tolylene diisocyanate. 

[0059] And the microorganism immobilization support by which nitrification bacteria were immobilization-ized 

was obtained by suspending the active sludge for immobilization-izing, adding a polymerization promotor and a 

polymerization initiator to this, and carrying out a polymerization to the oligomer water solution of 10% of 

concentration which consists of the above-mentioned structure by radical reaction. 

[0060] In addition, the manufacture approach of oligomer is the same as that of examples 1 and 2 

fundamentally. 

[0061] On the other hand, the thing of m= 14 is used for the conventional oligomer structure as an example 3 of 
a comparison by AA-O(EO) m-AA, and the immobilization-ized approach of active sludge is the same as that 
of an example 3. 

[0062] And it is 1 in culture medium about an example 3 and the example 3 of a comparison. A bacterial count 
and compressive strength after carrying out KE month-long culture are shown in Table 3. [0063] 



[Table 3] 










3X10" cells/mL 


5. 0 




2 x 1 0 * cells/m L 


3. 8 



[0064] As shown in Table 3, compared with the microorganism immobilization support of the example 3 of a 
comparison which the microorganism immobilization support of the example 3 which carried out the 
polymerization of the oligomer of this invention, and immobilization-ized active sludge carried out the 
polymerization of the conventional oligomer, and immobilization-ized active sludge, there were many bacterial 
amounts of maintenance and compressive strength also became high. Moreover, deformation, hydrolysis, etc. of 
support generated the microorganism immobilization support of the example 3 of a comparison by long-term 
operation for six months, reduction in compressive strength was seen, and the microorganism immobilization 
support of an example 3 did not have deformation or hydrolysis of support, either, and did not have reduction in 
compressive strength, either. 

[0065] Drawing 5 is with the microorganism immobilization support of an example 3, and the microorganism 
immobilization support of the example 3 of a comparison, and is as a result of [ of having processed the waste 
water containing ammoniacal nitrogen ] processing. As this processing condition, the filling factor of the 
microorganism immobilization support to a reaction container was made into 1 0%, and the residence time was 
made into 1.2 hours. Moreover, the water temperature of waste water was 13-15-degreeC. 
[0066] O plotted to drawing 5 is what showed aging of the ammoniacal nitrogen concentration in an inflow 
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"wastewater, and concentration changed by 38 - 60 mg/L. Moreover, ** is the ammoniacal nitrogen 
concentration of the treated water at the time of using the microorganism immobilization support of an example 
3, and ** is the ammoniacal nitrogen concentration of the treated water at the time of using the microorganism 
immobilization support of the example 3 of a comparison. 

[0067] In the example 3 of a comparison, the ammonia nitrogen concentration of treated water changed with 1 0 
mg/L extent so that drawing 5 might show. On the other hand, in the example 1 , the nitrification reaction by 
which the ammonia nitrogen concentration of treated water changed by the low which is 1 - 2 mg/L extent, and 
was stabilized also in low-temperature waste water was able to be performed. 
[0068] 

[Effect of the Invention] According to the oligomer polymerization water gel by which the microorganism was 
fixed by the oligomer for the microorganism immobilization support of this invention, and its oligomer 
polymerization water gel list, the amount of maintenance of a microorganism can be increased notably, as 
explained above, moreover, it is not deteriorated or decomposed by the microorganism, but a mechanical 
strength is high and the oligomer polymerization water gel by which the microorganism was fixed to natural 
environment at the harmless oligomer for microorganism immobilization support and its oligomer 
polymerization water gel list can be obtained. 

[0069] Thereby, matter, such as not only ammoniacal nitrogen but organic chlorine-based matter, an 
environmental hormone related substance, dioxin, etc., can be disassembled efficiently biologically. 

[Translation done.] 
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[Drawing 3] 
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[Drawing 4] 



http ://www4.ipdl .ncipi . go.jp/cgi-bin/tran__web_cgi_ejj e 



JP,2001-346575,A [DRAWINGS] 



Page 3 of 3 




T4CDD : tetracWorw&enzo-Tr-dToxIn 
P5COD : pent»oWoro<fib«nzo-p-dloxin 
H8C0D : haxachtoro di banzo-p-dioxin 
H7COD : hoptachlorodib«nzo-p-«fioxln 
08C0D : octadhlorodlbonzor-p— diojdn 



T4CDF : tetracMorpdibenzofurnn 
T5CDF : pentachlorod!benzofuran 
H8C0F : hexachlorocffljerizofuran 
H7CDF : hexacHorocfibenzofuran 
O8C0F : octachtorwfaerizofuran 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/28/2005 



Page 1 of 4 



* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article, 17 of Patent Law 
[Section partition] The 1st partition of the 1st section 
[Publication date] August 12, Heisei 15 (2003. 8.12) 

[Publication No.] JP,2001-346575,A (P200 1-346575 A) 
[Date of Publication] December 18, Heisei 13 (2001. 12.18) 
[Annual volume number] Open patent official report 1 3-3466 
[Application number] Application for patent 2000-172171 (P2000-172171) 
[The 7th edition of International Patent Classification] 

C12N 11/04 
C02F 3/00 
C08F 299/02 
C08G 18/67 
65/333 

// C12N 1/20 
(C12N 1/20 
C12R 1:38 ) 

[FI] 

C12N 11/04 

C02F 3/00 G 

C08F 299/02 

C08G 18/67 

65/333 

C12N 1/20 F 

[Procedure revision] 

[Filing Date] May 1, Heisei 15 (2003. 5.1) 

[Procedure amendment 1] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 1] 



http://ww4.ipdLncipi.go.jp/c^^ 7/28/2005 



Page 2 of 4 




100 




0 



0 



0 



2000 



4000 



6000 



8000 



10000 



[Procedure amendment 2] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 3 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 3] 



http://www4.ipdl.ncipi.go jp/cgi-bin/1ran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.... 7/28/2005 



Page 3 of 4 



< 

T 

H 

r\ 
K 



120 



100 



80 
60 



O 
▲ 



fluty* 



°oO° 0 



40 

20 
0 



■AA A A3*\A A A 
5 10 15 20 25 30 



[Procedure amendment 3] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 5 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 5] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.... 7/28/2005 



Page 4 of 4 



60 ■ 
50 

~ 40 
T 30 

Z 

20 



o: JS * 



10 

o 



10 



AA a AA 



15 20 



25 



30 35 



[Translation done.] 



http://wv^4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.^ 7/28/2005 



(19>B#H#fFJf (JP) 



(12) 



(A) (ll)»»WiiaW#^ 

#182001-346575 
(P2001-346575A) 

(43)&@8B ^13^12^ 180 (2001. 12. 18) 



(51)Inta. 7 

C 1 2 N 11/04 
C 0 2 F 3/00 
C 0 8 F 299/02 
C0 8G 18/87 
65/333 



F I 

C12N 11/04 
C 0 2 F 3/00 
C 0 8 F 299/02 
C 0 8 G 18/67 
65/333 



4B0 3 3 
G 4B 0 6 5 
4 J 0 0 5 
4 J 0 2 7 
» 4 J 0 3 4 
OL i± 10 H) m$K\Z&< 



(21)JflK## 


»®2000-172171(P2000-172171) 


(7DWIPA 


000005452 










(22)tf«0 


¥j£l2^6£ 8 6(2000.6.8) 




yam^ ttm&pmm 1 ts i 






mmmx 


000190895 
















^«t04^stajTrr*687#% 
















^CS^ftffiKFWBaiT@l#14^ 0 














(74)ftJ®A 


100083116 








»» «H 











(57) 



I 

i 

S 

i 



60 




I 

2000 



50 



4000 8000 8000 



10000 



1 

[^f¥it*<£>$5H] 

(EO) m i^S^3X«407Wl/>t 
(RO) n-C*ot m = 2 0-1 0 0<D&8t n 
= 1 0-5 0©fflR^6fiS&Cifc*««ir*Ui«3Il 

(AA-O) k-B-O(EO) p( PO) q-UA- [0(E0)m(R0) n-UA] e-0( P0)q 
(E0)p-B-(0-AA)k 

aa: r^yp^;nx^^^vp^;H 

k : 1X5*2 

B : Qt^C*<DTJl>*}>#V *-)l<DfaMm$:m>tcMm 
EO: -CH-Cht-O- 
p : 1- 1 5<Z>fg& 
PO: -CH, -CH(CH 3 )-0- 
q : 0-1 4(Dm& 

UA: -OCHN-I-NHCO- T^tlt, -I- V^T 

*- y<d<< wr*- ha*i»c>3fe«a 

m : 2 0-10 OCDMifc 
e : 1-2 

n : 10-50 COgffc 
R : C 3 — Qcr>r;u+u>S 

c i zmi t?hmLmmmmwm<D * y ^ 

[ff*i4] SulEB t^-ch-o^- ^^it^ mriB-i 
Ctf^JI5 ] 18*1 1 -4 4MbJ*i^ i y a*7-e 

£ o r ^ * c t 1 1 z9k&mj£tmtom<D* y 

[»*B6 ] a*3S 1 -4CQf5Jft#> 1 y =T-7-£. 
[000 1 ] 

y =f^-acwsa«!H«f bffl*fflo* y =r^-s 



(2) ^200 1 -34657 5 

2 

[0 00 2 ] 

t**mfc*te&A?z^m&'r -commits tixt<> 

l>-5y^»f4i LriJ, 4$flRD36 0-4 4 1 3 1 

&cte$£<D# y x * u > ^y zi-)i>?frxte# y 

20 i«jH5E{bfflf*fl9©«*y^«r«J6-r*. ft* 
Wfet'Jn'v-iltt, #yx*U>^y 3-;UD£# 

So fi£*0^y=fv-*S^b^:8»*i»HffifblHtt:flao 
[0 00 3 ] 

j^fis*w©«K^aMbo^ wa^R^w, aw#ju 

•rsKiiLtn a£«*«*y**«cttJ5Hje<bT 
[0004] l^l«c^& % mm^)^>mmmm^<D 

£WUEJ: 0 5 6CcBf**jS«flr«cHS<bT 
40 ;i/rttwn**«j£3&««Hr>it»9BI«3&«*&. 

[0 0 0 5 ] *»98WC©«fc^3&*««:a*r&3nfc 

S«W»cc»L-c**tt«a«H«fbffl# 
/so* y rJ-^-Rtf*©* y =fv-«da*^uatcx«: 
■tt«w«HJEfbShfc*y =f^-**4*y^*««r 

[000 6] 

[^^))I^S/ci5<Df^] 1 ttflTiE 

so aw**«-r*/c«>cc % #yr^u>yy3-^o± 



(3) 

3 

[0 0 0 7 ]»soBi<z>«Mccj:n«, #yr;u*u> 

L/C *fc, 9, yi<z>~m 

&&ffii±imMinm*:Biti (*» h7-*fb) 

Sfb^Pis-r^or, x*u>**Fr»uMt*«irr 

[0 0 0 8 ] n^92co«^». i»*sio#y 
r;b*u>yy 3-;uti/t, x^-i/>**^©iiiSo 20 

^KUfc, cnccjro, a^«5i<7)Sfnt4«:Mn/cx 
c t rKifr £ c <b #r * 

[0 0 0 9 ] R*?I309HBi2. &0«JtS, 

(AA-0) k-B-0(E0) p( P0)q-UA- [0(EO)m(RO) n-UA] e-O(P0)q 
(E0)p-B-(0^A)k 

m: r^yn-OPgXW^^ya-oi/S 30 

k : 1XB2 

EO: -CH-CHi-O- 

p : 1-1 5<D&$k 

P0: -CH -CH(CH 3 )-0- 

q : 0— 1 4(D1^( 

iA: -ocHN-i-NHco- r^fSr, -1- rawaw 

m : 2 0-10 0<Dm& 

e : 1 — 2 40 

n : 10-50 <Dm$L 

R : C 3 — C«£>T;l/+U>S 

[0010] *JHB<Dlf|3ftH3 », 18*31 1 t 2 O^ff 

««st y ^-*»!MfcWWS6a> 1 

[0 0 1 1 ] »*S4B, 8»*3B3tC*Jl^r, B £-CH* 

[0012] m*^5 ^ieos* y =fv-**^s 50 



^200 1-34657 5 
4 

[0 0 1 3] M3ftH6t2. 
[0 0 14] 

[0015] 

Hffi*iii*B«{tT«d*^u©rt«ffiiii**»< u m 

^r^asr^^cfc^tc. «»-c*&*y=rv-©^« 

( 1 > * v ^v-©£#t&a$<D&& 
mz<o* y =f^-o£#*w*»fiW-*# y u> 
#Vx-M* % x*U>**5/ (^Cht-O-) 
U *F1*S8 0 0-^120 OgSr*o^, Cft£ 

aaw<t©««itcc«n^x^u>*+^o*iii© 

fbt/'a<«c^. t©js?&sg£OT, t«3i« t x^b 
>*+t/o^b*B5±-r-6^:«>tctt*tt©r iu* 

+ ^*-ffiCOJ:b*Ta*i&tf<!:*«fl!>fiS«:fi< LTfc. 
«*WCcJ:S^*y;K09l5{b*l»±r*. £§Mt&<t 

-cmi&?Z£K)h, x*u>*=t^£g3R«#3 (^p 

7 > # a 6 flwt-r zctfimznK 
< 2 ) * y =fv-^«ffl©Kft 

X^U>^^^> (-CHCH-O-) p k X«^U^>*S^cb 
X^U>^^>i^Pt»^'> (-CHi-CH(CH)-O-) 



(4) 



2001-346575 



gcl>«@^bOcfc5£OT 
fc+ysfv-tSffitti^^lBL. <MtttC>ttSfiH5E 

[0016ICCC, 9U*>*3^*J&?S'r£'2U*> 
^Ktf^SPJ<b bTte, h U U>^>f y^7*~ r (Tolylen 
e diisocyanate) , 4,4'- i/7*^;M^>^>f V^7 
h (4,4* -Di phenyl methane diisocyanate) , & 
VisTi~— b (Naphthylene diisocyanate), 
*^JD4,4 f - W *~)1>J Vi/T*- h (Hydro 

genated 4,4' -di phenyl methane di i socyanate) , h U 



* - h (Hexamethyl ene di i socyanate) , ^^^^'Jl/>^ 
^ V i^T ^ — r (m- X ylyl ene di isocyanate) , f h7 
U>i/^VVr* - r (Jetramethyl xylyl 
ene diisocyanate) , y *P>^-Y y*>7*~* h (Is 
ophoronedi i socyanate), S Jltf)^ >t^^V^T^ — 
hCNorbornane diisocyanate) 90Sa^-fW7^- 

Tfe<U>. 

[0017] c^^c, *»9!<D»£»BSttfflf*fli 
W^^WoaatCcfcoTissti/c fetor* #yr 

7MU>^y3-W x*U>**^ (EO) m 4 
l8R»*S3XB40mL/>**J/ (RO) n T&o 
T, m = 2 0- 1 0 OCD^Sfc, n = 1 0-5 0<DmkV 

[ooisufc. ±ts* y =f^-©±»»»45ta«a 
©ttRUfc*#Wft«JB«o--«iur«. « ( 1 ) cc 



^;U^N+1f ^?-U>W y^7* — h (Trimethyl hexam 
ethylene diisocyanate), J * 4 V ->7* * 

CAA-0) k-B-O(EO) p( PO) q-UA- [0(E0)m (RO) n-UA] e-O(F0)q (EO) p-B^(O-AA) k- • 

m: 7* i ;p-rn*Xtt-**iM;a-Y;PS 
1X**2 

Q ~~Ce<DT ;KZ)7K^S^1^C > /c^S 30 

1-1 5CDIS& 
-CH -CH(CH 3 )-0- 



k : 
B : 
EO: 
P : 
P0: 

q : 0-1 4C 

UA: -OCHN-I-NHCO- Vfr^MX, -I- [Z^HW^J % JUT 

m : 2 0-1 0 0<DSS» 

e : 1-2 

n : 10-50 

R : C,— COT-lM 1 ^* 

[0019)S(D ccteor. b ^i-at-ot- 
<hftfc:, -i-#4y*u>^rasc<t#»SlA>. 

[0 0 2 0]^ it, ij2«jB^e>fiSs^y=f^-cc, 
r, ?SS5-7 o%(D*y =fv ^*SS5£ 



40 



50 



(1) 

[0 0 2 1 ] CCDJ;5fc:, »tt«j«:tt«Hffi{br*fc«> 

*u>. ^^r^^^^, cne>cD«jb«5^>«atCcJ:^T 
[ o o 2 2 ] ^/c, «*«»<7>asice{trw, ^ y 

g^3 0 0mg/L«T, *?$L,<&50-200mgr 
[ 0 0 2 3 ] * V 3^~{C^£ft£S^f?±3!L fi^ 



[0 0 2 4 ] ;W FP + ^XHvdroquinone). ;W KP 
^Z^^^l'jE. — 7 s " ;l/ (Hydroqui none Monomethyl et 
her) s -^>y+y>CP-Benzcquinone), -rf^JV<>*/* 
S > (Methyl-p-benzoqinone). ^ KP+^>(M 
ethyl -hydroqui none) . ^-i^t 'J^^O'at^ 
>(tert-Butyi -hydroqui none) ^ >^S^Jff$IJ 

g>J v V x. ^T^>(Phenothiazine) % ^^l^x^ 
U>^T5>(N,N' -Di-2-naphthyl -p-phenyl enedi ami n 

Di-tert-butyl-4-wethyl phenol) t ^7"l/>(^^^f ^ 
tert^^;U7x ;l/ 2,2 '-Methyl enebis(4-methyl-6 
-tert-butyl phenol) ^<DV x y —JHRfbdtt. h 'J 7 
x —JlfcZy 7 A h CTriphenyl phosphite) , h U X y 
-;l/7x-Jl'7t77 7'f r CTrisnonyl phenyl phosphi 
te) *©y>*ftd«3ftl*&. 

[ 0 0 2 5 ] HI (2. *^ajC0(AA-O)k-^-O(E0)p(P0)q- 
UA- [0(EO)m(RO) n-UA] e-0( PO)q (E0)p-B- (O-AA) ktf)1f 
**TS*y=fv~*«-,r, (EQ)m (R0)n* 



(5) #^2001-346575 

8 

mamtttt&wfa sc/**»W[- oeq» cRO)n -] 

[0026]i2«, MfJ#te35£, ^U$>^ixf 
<EQ)pC[)p©*i«^»«»»«*fttt©««, RO'p 

SSJ:b CBK ISWbfltt* CC J tt«T©src*Sh 
SB) 8 4 0 OCDtmrHSfbL/cfflftroiBR* 1 0 0 

£orffl^b«Ofefc(DT*s. S2r*i v 
cdp = i 8(Dtt*4r@^{bu/caf*r^®a^ 1 0 0 t 



@ 1 (OA— X 10 0 



p =2 -18<0^«»T@^Wtbfefi*O«^*fi 
82©A= X 10 0 



B (96) - (3^M«^IWB/I1&*«D XI 00 



C = ( a#:<0^O#»«e>6D^*/»^#C>^7fC*) X 1 0 0 



Bla^6^&J:9(C. (E0)m (R0)n -) £ 

/cxfi/>t+^>(- ceo)p -) (Op <D&*m j Pi>tcm£ 

[0 0 2 8 ] Lfrbte&Z. #Tfi#**<&*<btBtt 
S«J:b^fiTLr<^ci^6^^J:^tc, 
ItLIKftofcO (HIMD , p©tt*Jf*T<fc, *s 

[0 0 2 9 ] COCi^6, £#^©<1<y7;l/*U> 
y y =i -;KO^^«« 1500-7000 L 50 



(E0)p irfl|J5Sbfc*i^C«, X (E0)p 
-) ©P ©&te2- 1 5©«H^»* L/C*. JEfctt, 9J 

**is±-cmmLtcm'£> x^u>*^x- ce 

0)p -) fcBSO7*nfU>^-+^(-(P0)q-) 
*fc*6fc« % tt»Ybtlia*ofiT*««flrs©r, p 

^Ktt, T'Pt:*U>^ + >'<DS2^i:b«x5 1 U>^^^S 

[0030] ii sc/^2 Sffi»*AttrBSfb 

^CcfcH 1 St/112 iR«©«iaj3W#6tifc. 

[0031] cocid yr^+u:^ 



(6) 



<dp<ds#2-i sommt, mtmmtt, m&<mm 

[0 0 3 2 ] 

inqomanas sp. nWtflEA*5x 1 0* cells /mL) 

[0033] mmm i rfte/Bb/c* y ^-©^t^ms 

[0 0 34] -t^l/fllfiS : AA-0(E0)p-UA-0(E0)m(R0)n 
-UA-(E0)p-0-AA 

CCt, p*?8 f m^54, n ^11, M :^ £ 9 "J D -fjl/. 
EO :X?-U>^>\ P0 :^PtU>t+^ UA :-0CH 

n-i-nhgo-(i: v^p >y y ^>r * - kd-y y >y * 
-h»*»i»fc»a) 20 
[ o o 3 5 1 co* y =r^-o«a*tt**, sum a 

Cf£ n a o£ : rf*^Pi»^2 5R-2 (MM 
itum («0 ) 3 1 0 0gr (l*;iO . -fv*n>P-f 

■TBC^-n - y^Xt?7«)U- h 1 . 3g^ 
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o- cfc«%3BmdJiREe*fTofc. 70* 

ty^Wx-f^ (ME HQ) 0. 4 4gr (1 00 p 

'iU-h CiSp n n£: ^U>v— PE-3 5 0 ( H^ffl 
1 (ft) ) 86 8g (2*JU) «r3 0»3&»WraBfUtt 
^6^*PL/Co CCD^, HJSHS^rS^. Kl£fifi*8 
0-90° Cfc«*4B$HKJ£3-efc. SJ£*WOrtS 

»*^>^y>yL. S!^«»*Tit ( i R) tcr-f vi/ 

T*-h*©«fi (2 2 7 0 cm" 1 ) j&fetltt* 

[0 03 6] ^Lt, ±ge«JS^6JSSiSfil 0%O* 
'i3v-*g«fc, affiBffifbrafca&oex?*^-- 

[003 7 ] Jt«ffl 1 <t L>T£>g£3fe<£>* y 37- 

Jfjgte:. AA-0(E0)m-AA-Cro= 1 6®fc©*ffifflU t** 7 

* / - A^woasisftM^^ i tnm 

[0 0 3 9] 

[ftl ] 









nate^i i 


8X10" cells/mL 


4. 0 


ItttMl 


4x10' cells/ m L 


3. 2 



[0 04 0] mifrbfHP>&J:Wc % *»t'J3v 

tcmmm 1 o^ftraett&ttt*. ee*<D^ y =rv-a 

[ 0 0 4 1 ] ■ 3 HSfeW 1 ©*£«jH£fbfl<*£ib 



[0 04 2] H3tC^ay hbfcOtt, aA«*CCfctt 
StfX7x-/-JUA«SOig^^b*^L/c4><D'C, iff 
40 10 0-1 1 0m*/LTfli»l,fc. AteH 
Jfefll 1 ©«a«H^bffl»*«fflLfc^©«aWcot 

[0 04 3]H3^^W^«C, tbtSWirte, © 
M^OtT^^x y-;WAfgJg[^5 0 — 7 0 mg/LOM 

[0044] ctucstu mmmi-cte. $m&&m? 

50 &£rCC 1 OBIWBBteBOfcfc©©, 



(7) 



11 



(H««2) ^-r^ + V>^ffla(Pseudomonas sp.ffl 
B*figj&*5 x 1 0 6 cells /mL) **lJH<DJIf*r 

[0 04 5] msm 2 rffiffl o/c* y ^V-O^^JUW 

[0046] ^f^JKtiBsS : M-O(E0)p-UA-OCE0)m(R0)n 10 
-4JA-(E0)p-0-AA 

CCt, p^6, m^61, n %26, M * £ y a -f Jl\ 
EO :i*U>**5/, P0 :7 , Ofl/>tt'X UA :^0CH 

w-i-NHcor^-rsr. 1 53: h y u>&4 v ^r*- h<D 

[0047] ^GT, ±fB«jfi3^6fl5*«ai 0%<D:t* 
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[ 0 0 4 8 ] *V =f^-OHiS^ffi«, S#&rtClS 

[0 04 9 ]-^ tk^)2 <!: x ) =fv- 

AA-0(EO)m-AArm= 1 6<D&<D£<£;BU $4* 

m&tpvi *Emmmbtc&<DmmmtKffi®&%m2 

[0 0 5 1 ] 
[*2] 









ISSfc012 


9 x 1 0 10 cells/mL 


4. 5 


Jtt»!2 


2X10' cells/ m L 


3. 5 



[0 0 5 2] Wk2is>hftiPZ>&')1<C s 

mm 2 oma&tmmitmmt. y =f v-s^ o 
e*>iS<^o/c. tbKW2og»^@5t{ktaft 30 

[0 05 3 ] 04 HS6W2©aa»H3E^ta»iJt 

0%iU, iSSI$ffl*2 4l$raiU/Co 
^>©««<bOr«, EKKl^Lfcl 01lO^>ft+ 40 

[00541H4W «A**©*-f**^>«K. 

y-f**s/>«Bt HiS^2o»^@^{bti**ffiffl 

[0 05 5]B43&»e)»*>W5K, ik««2 0»^CC 
ViMBcJt^T 1 0-3 0%gKL3^|»^3tir*j6 



[0 0 5 6 ] CttfcfcfU ll»m©«M*<0#-f** 

isfc\^©y^*+^>«ff©fti/2*rfiT0, i» 
(n«i« 3 ) r^mmxtm b tcmtmtz (mls 

S:2 0 0 00mg/L)^ *#Wi©fii*TSaBje 

[005 7 ] H^ST^ffiU/c^yrfv^CO^T 1 ;^ 
[0 0 5 8 ] : 

(AA-O) k-B-O(EO) p(F0)q-UA- [0(E0)m(R0)n-UA] e-O(PO) q 
(E0)p-B-CO-M)k 

CC"C, k =f1 % -B-:-CHi-CHi- , p ^4, q=2 , m = 
70, n %30, e *»1.2» AA :^£^Vn^;V v EO 
U>**is. PO U>**5/ % UA :-OCHN-I-NHCO 

r?n*rsr. i «h y u>t?>f vur*- hoivtsr 

[0 0 5 9 ]^-Ur, ±K«it^6a&ttKl 

[006 0 ]^, * y =fv-o»a^tt». S^WCC^ 
lSCX2<!:|5l«'C*-6. 



(8) 



13 



[0 06 1 ] fcb«W3 t LX:<DWk<D* V =fv- 

J&tte, M-0(EO)nv-MTm= 1 4CDfcCD£^JBU rStt^ 

[0 06 2 ] *uc, iow«3awit««3«c-pc»r»*- 
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[0 06 3] 
[K3] 











3X10" cells/mL 


5. 0 


Mm* 


2x10" cells/mL 


3. 8 



[006 4]S3^^4J;5«:. *«HO*y=fv 

u rtsffiw^amanef bb fcsowi 3 ©a£ 

mnetbffiftl*. ®l*<d* y rf7-«dirt8lt»s 
«^SiA{bl/^JtMM3 0a£«fl£{b&ttficib*< 

fc, J;b«W3CD{SSfe!»HS{bfiff«, B*£M4>BJBn 

etc cfc o mtivDm^MykftmmmtiL u , BEttttft© 

i^feHen/c^ HJM3 0fk£ttH£{b£ttl£> « 
fc. 

[0065JH5IJ, 3U5fe^l3CDai^@Sffcfflf*iJ:b 

lM3aa£MK4b&ft£?. r>«rlt«t4 
*r**»*«ffliL^:»iis»r**. commit 
l-ci*. ssBB^©«a^^Hai«^?i5«»* i o 
xiu sai»m*i. 2^raiu/c 0 *fc> w*©* 

&B1 3-1 5" Ct?*^ ( 
[0 06 6 ] BSCC^n* FOfcOtt* S6AJB*«cfett 
^T>*-rttfflR«*©fil^^b«r7SU/ct>©-C, ft 
g^3 8-6 0mg/LrS^Uc„ Sfc, AteHMW 
3 Of»*«lH5E{ bfift 0 tcW&<D%m*<D T > * 

[0 0 6 7 ] H5jfe6#Jfc*J:5K:. tk«W3m & 
g*<DT>*-T£*«K#l Omg/LiStigL 

/do cticcatu mmmnxz, «M*©r>*-ra 

XtSBW 1 - 2 mg/LgfiOfiU^rSSU. ffiffi 
***rta53eoA:W<bHJ6*tf9Ci^r*fc. 
[0 06 8 ] 



s^bSftflB©* v ^v-ao'-e©* y 
ji/Mwcasw^BSfbs ti/c* »; =f^-fi^t*yji/ 

CCcfctitf, a£W©««*K*Ccii*3i**c±#T 
ttfl&PJK. e«W«l(C»tLrMfi*ftlR£«lH£{bSft 

je©* y =fv-acf*o* y =f v-s^^cyji/^cc 

«&*3&*HS<bS*ife* y =Jr^-M£***OI/*»S c 
20 <fc#r*a. 

[0 06 9 ] cncccto, r>*~Tt$M3R©#ft6 

[si] *»?i©*y=f^-«aas*WT4*y=f^- 

£ffir>T, 3E#»»©*T-«i«*»fiW«B»tbd:© 
O/cgftJJBS 

30 [02] M#»«*, -)U^>^iifl/>t^i 

tBftttb&omt. acfx^i/>**s/o»i«»<b«Ht 

[S3] ^Jfeffl 1 0«£&B£fbfflft 1 ©a£ 
ttBffifbfflftiT. ^^x^-^A^WTSM** 

[ h 4 ] 2 ©a*«5HS{ baft t mm 2 ©a£ 
«jH^ba»ir, &q©^**^>£SWt*j»* 

40 [as] sas«3©aa«asfbaftiJ:b««3 ©a* 



V 




[03] 
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100 
60 



I 
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[B5] 
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(10) 
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[H4] 




T4CDD : totwAlarodibcnxo-p-droxIn 
P5COD : pentBchloro<fibenxo-pr-tfi«dn 
H80DD : hwchkirocfibacvfo p dloxin 
H7CDO : hoptflchterwfib«nzo-R-t«oxIn 
08COD : octftdMorodbei ii ir 9 cfioxfri 



T4CDF : tatracMorodibenzofuran 
T5CDF : pentaohtorodbsnzofuren 
H8C0F : hexachtercKfibarirofuran 
H7CDF : hoxacWorodibenxafuron 
OBCDF : ootachlorodibomofunin 



C51)Int.Cl. 7 ^iJie-^- 

// C 1 2 N 1/20 

(C 1 2 N 1/20 

C 1 2 R 1:38) 

JBRtmtHBWItH 1 TS 1 *L4* B 

«RUjilKfflKlljr&«#687«Hh »*»{b 



F I T-V3-K (##) 

C 1 2 N 1/20 F 
(C 1 2 N 1/20 F 
C12R 1:38) 

C72)»H# Hi* Rt 

fa®:ajmfo®:iiirfJW^687#ti& 

F £-A(#3*) 4B033 NA01 NA12 NB02 NB13 NB34 

NC06 ND04 ND08 
4B065 AA01X AA41X AA57X M83X 

AA86X AC20 BC01 BC46 

CA55 
4J005 AA04 BD05 

4J027 AC03 AC04 AC06 AC08 AG04 
AC09 AG24 AG27 CD00 

43034 BA07 CA01 DB03 DG01 DG02 
DG03 DG04 DG09 DG14 DG20 
DP18 GA62 GA74 HA01 HA06 
HA07 HC11 HC22 HC46 HC52 
HC61 HC71 HC73 3A41 JA42 
RA04 RA19 



^2 00 1 - 346 57 5 



WMtB] 5^8^ 12H (2 0 0 3. 8. 1 2) 



4$H2 001-346575 (P2 0 0 1 -3 4 6 5 7 5 A) 
[^BB]?fiSl3^12^1 80 (200 1. 1 2. 1 8) 
[¥ii*f&] £PB*S§*£3B 1 3 - 3 4 6 6 

[fBMT9] mm2 000-172171 (P2000-172171) 
[@RK«f»^^7JK] 

C12N 11/04 
C02F 3/00 
C08F 299/02 
C08G 18/67 



// C12N 
(C12N 
C12R 
[F I ] 
C12N 
C02F 



65/333 
1/20 
1/20 
1:38 



11/04 
3/00 
C08F 299/02 
C08C 18/67 

65/333 
C12N 1/20 



[ffittJB] ¥J&1 5^5^ 1 S (2 0 0 3. 5. 
[^iRfflUEl] 
[ffljE*f*«B«] SW 
[HiE«»3IB*] SI 

[HI ] 



100 r — • — • ^ <V- t 100 



1) CfSlE$«fcfflS«] S® 

[S3] 



i 
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- 50 
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Bft(B) 
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